The freshwater prawn Macrobrachium lar requires its chelipeds for defensive behaviors. When chelipeds are autotomized, it is beneficial for prawns to regenerate and then elongate the lost chelipeds as rapidly as possible. These prawns are hypothesized to distend their regenerating chelipeds by hydrostatic inflation immediately following ecdysis. The periods required for limb regeneration and subsequent elongation in adult M. lar were measured to be 18.8 6 1.6 days for single cheliped replacement and 17.4 6 1.3 for double cheliped replacement. Control prawns with both chelipeds intact were shown to molt every 19.1 6 1.7 days. These measured periods for limb regeneration and subsequent elongation in M. lar are faster than those periods reported previously for all other adult decapod crustaceans measured from late intermolt (stage C 3-4 ). This rapid rate of cheliped replacement allows M. lar to minimize the amount of time they may be threatened with territory loss or predation.
Crustaceans have the ability to autotomize and regenerate their limbs throughout both juvenile and adult stages of their life cycles (Cooper, 1998) . Limb regeneration is particularly necessary in the replacement of chelipeds. These grasping organs are used in displays during agonistic interactions. Because of the role of chelipeds in offensive and defensive encounters, these appendages are particularly vulnerable for autotomy (Mariappan et al., 2000) . Molting and limb regeneration are tightly-coupled, hormonally-regulated processes in decapod crustaceans (Mykles, 2001) . When the initial limb is autotomized, the regenerated limb will be present after the next molting (Goss, 1969, Skinner and Graham, 1970) . Thus, limb regeneration depends on the ability of the animal to molt (Tsonis, 1996) .
After autotomy, but before molting, the lost limbs of many crustaceans regenerate inside the next proximal segment (Tsonis, 1996) . During molting, crustaceans become soft and inflated with water. This process is consistent with that of an animal possessing a hydrostatic skeleton. Among crustaceans, it has been hypothesized that the soft water-inflated body of the newly molted blue crab Callinectes sapidus Rathbun, 1896, may rely on a hydrostatic skeleton that is comparable to that known from annelids and cnidarians (Taylor and Kier, 2003) .
Observations of the freshwater prawn Macrobrachium lar Fabricius, 1798, suggest that this decapod crustacean uses hydrostatic inflation to distend its regenerating chelipeds. I (unpubl. obs.) have noted that immediately following ecdysis, M. lar increases its limb bud length by a factor of 10 1 to reach functional cheliped length. The term ''functional'' means that the limb can effectively clutch food particles. One to two days are required for the new exoskeleton to solidify completely. So, the long thin chelipeds of M. lar reach functional length before achievement of full functionality due to temporary postmolt flaccidity. Because M. lar is symmetric in the use of its chelipeds (homochelous), the newly regenerated organs function equivalently with intact organs.
MATERIALS AND METHODS
Ten adult M. lar were induced to autotomize (Skinner and Graham, 1970) one cheliped each, and another ten adult M. lar were induced to autotomize both chelipeds for the purpose of measuring their period of limb regeneration and elongation under laboratory conditions. All prawns involved in this treatment were induced to autotomize a cheliped or chelipeds during late intermolt, stage C 3-4 (Aiken, 1973) . When crustaceans autotomize a limb, the muscles at the base of the limb are contracted, thus breaking off the limb at a preformed autotomy plane (Skinner and Graham, 1970) . Finally, ten control prawns were used for the determination of a mean baseline molt duration, and all individuals in the control were adult individuals with both chelipeds intact. The adult M. lar used in this study were males 9.0 6 1.5 cm in size.
Study prawns were housed in freshwater tanks measuring 41 cm deep 3 118 cm 3 185 cm, filled to a depth of 16 cm. Water in each tank was filtered to minimize the levels of chemical contaminants that might potentially affect limb regeneration rates. A previous study has shown that the initiation and progress of limb regeneration in the grass shrimp Palaemonetes pugio Holthuis, 1949, is affected negatively by the presence of the contaminant sodium pentachlorophenate (Rao et al., 1978) . In the present study, care was taken not to perturb the process of cheliped regeneration because it has been shown elsewhere that regenerating chelipeds collapsed in C. sapidus when its internal fluid was drained. This was interpreted to mean that without hydrostatic pressure, the cuticle of the newly molted crustacean cannot maintain shape or support (Taylor and Kier, 2003) .
RESULTS
The M. lar that underwent single cheliped autotomy regenerated and elongated their lost chelipeds in 18.8 6 1.6 days, while those that underwent double cheliped autotomy regenerated and elongated both lost chelipeds in 17.4 6 1.3 days. The control prawns all had both chelipeds intact and molted every 19.1 6 1.7 days. Because the data in these three sets are normally distributed, parametric analysis was possible, and the variation is expressed in the form of mean 6 standard error. Differences in period required for cheliped regeneration and elongation (or intermolt duration in the control) were tested with a one-way analysis of variance (ANOVA). No significant differences (at a ¼ 0.05) were found in any prawns within or between sets of tests. Even though no significant differences were found, means (with corresponding standard errors) are reported separately because different treatments were applied between experimental groups and the control.
Comparison of the calculated means shows that prawns with two autotomized chelipeds were able to regenerate and elongate lost organs faster than prawns missing only one cheliped. Fingerman and Fingerman (1980) also reported that increasing the number of autotomized limbs decreased the length of the molt cycle in the fiddler crab Uca pugilator Bosc, 1802. However, the measured periods for limb regeneration and elongation for M. lar reported in this study are faster than those rates reported previously for other decapod crustaceans measured from intermolt.
DISCUSSION
In general, little attention has been given specifically to the cheliped replacement periods of other captive decapod crustaceans. Because limb regeneration is tightly coupled with molting, published data on intermolt periods of other crustaceans are relevant for comparison. The Bermuda land crab Gecarcinus lateralis Freminville, 1835, has been shown to have an intermolt period of 180-300 days after adaptation to captive housing (Skinner and Graham, 1970) . While it has been reported for adult G. lateralis that multiple leg autotomy induces molting after only 42 to 56 days (Mykles, 2001) , it has been shown that removal of only one limb does not influence the length of the molting cycle (Skinner, 1962) . Because crustacean limb elongation follows molting, adult G. lateralis could require 180 days or more to fully regenerate and elongate a lost limb. Another study investigated limb regeneration rates in adult C. sapidus and reported that 2-3 molts were required for complete limb regeneration (Smith, 1990) . Data from the present study show that adult M. lar replaces a cheliped at least one order of magnitude faster than the estimate for adult G. lateralis. Also, adult M. lar usually requires only one molt for complete limb regeneration and elongation compared to the 2-3 molts reported for adult C. sapidus.
The relatively short period required for cheliped regeneration and elongation in M. lar can be attributed to the hydrostatic inflation mechanism employed. The chelipeds of adult male M. lar are long and slender, but, like all other decapod crustaceans, are composed largely of chitin. Because recently molted crustaceans are soft, their chelipeds are less effective for defense, and the animals are vulnerable to predation (Reaka, 1975; McVean and Findlay, 1979) or negative outcomes in agonistic interactions. Thus, it is advantageous for M. lar to regenerate and elongate lost chelipeds as rapidly as possible.
Future work on hydrostatic limb inflation in M. lar will investigate whether the presence of predators increases limb replacement rates significantly. Additional examination of the hydrostatic limb inflation process might also elucidate how muscles and nerves develop in a slender cheliped that elongates at a relatively fast rate.
